Purpose The purpose of this study was to assess test-retest reliability, agreement, and responsiveness of questionnaires on productivity loss (iPCQ-VR) and healthcare utilization (TiCP-VR) for sick-listed workers with chronic musculoskeletal pain who were referred to vocational rehabilitation. Methods Test-retest reliability and agreement was assessed with a 2-week interval. Responsiveness was assessed at discharge after a 15-week vocational rehabilitation (VR) program. Data was obtained from six Dutch VR centers. Test-retest reliability was determined with intraclass correlation coefficient (ICC) and Cohen's kappa. Agreement was determined by Standard Error of Measurement (SEM), smallest detectable changes (on group and individual level), and percentage observed, positive and negative agreement. Responsiveness was determined with area under the curve (AUC) obtained from receiver operation characteristic (ROC). Results A sample of 52 participants on test-retest reliability and agreement, and a sample of 223 on responsiveness were included in the analysis. Productivity loss (iPCQ-VR): ICCs ranged from 0.52 to 0.90, kappa ranged from 0.42 to 0.96, and AUC ranged from 0.55 to 0.86. Healthcare utilization (TiCP-VR): ICC was 0.81, and kappa values of the single healthcare utilization items ranged from 0.11 to 1.00. Conclusions The iPCQ-VR showed good measurement properties on working status, number of hours working per week and long-term sick leave, and low measurement properties on short-term sick leave and presenteeism. The TiCP-VR showed adequate reliability on all healthcare utilization items together and medication use, but showed low measurement properties on the single healthcare utilization items.
Introduction
Chronic musculoskeletal pain (CMP) is a common condition that results in major disability and substantial healthcare costs [1, 2] . CMP has a negative impact on performing work, resulting in productivity loss from work; reflected by absenteeism (sick off work) or presenteeism (productivity loss while at work) [3] . Productivity loss is labeled in cost-effectiveness studies as indirect healthcare costs [4] . Direct health costs are intervention costs, traveling costs and healthcare utilization costs. Vocation rehabilitation (VR) showed (cost-)effective in improving absenteeism and presenteeism and the reduction of healthcare utilization [5] [6] [7] .
For clinical practice and research purposes, data about the (cost-)effectiveness of VR interventions are often collected with patient-reported outcome measures (PROMS). PROMS 
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are standardized, validated questionnaires that are completed by patients to measure their perceptions of their functional status and wellbeing [8] . To give reliable statements on the (cost-)effectiveness of VR, PROMS on productivity loss and healthcare utilization must show adequate measurement properties [3, 8] .
However, currently there are no gold standards available for the assessment of productivity loss [9] [10] [11] [12] . Evidence on retest reliability and responsiveness on PROMS on absenteeism is scarce [13] and shows mixed results [11] . Research on retest reliability of five presenteeism questionnaires showed moderate to sufficient retest reliability in a sample with rheumatic diseases (ICCs 0.59-0.78) [10] , and low to moderate responsiveness in a sample with rheumatoid arthritis or osteoarthritis [14] . However, some issues with presenteeism questionnaires are prominent; they have different recall periods, different outcome scales (0-10 or 1-7), are developed for different populations (general or sicknessspecific, for example rheumatic diseases), and they measure different concepts of presenteeism, for example productivity, performance or ability [10] . As a consequence, the correlation between global measures of presenteeism is low, which complicates comparison [10] .
Two Dutch questionnaires on the assessment of productivity loss and healthcare utilization have recently been developed. These questionnaires are recommended by the Dutch guideline for health economic evaluations [4] . The questionnaire on the measurement of productivity loss is called the iMTA Productivity Cost Questionnaire (iPCQ) [11, [15] [16] [17] and the questionnaire on the assessment of healthcare utilization is called the Trimbos iMTA questionnaire for measuring Costs of Psychiatric Illnesses (TiC-P, part I) [18] . In addition, the TiC-P consists of two parts, a healthcare usage part (part I) and a productivity loss part (part II). Part II has been further developed for the general population and resulted in the iPCQ. In a sample with mental problems, the TiC-P (parts I and II) showed sufficient feasibility and construct validity, and low to sufficient retest reliability [18] . In another study, the feasibility and face validity of the iPCQ was confirmed [15] .
However, the iPCQ and TiC-P questionnaires are not fully applicable for sick workers with CMP who are referred to VR. For example, a large portion of sick workers referred to VR are on part-time sick leave and thus part-time at work. The iPCQ, however, does not measure part-time work/sick leave. Furthermore, the TiC-P questionnaire contains many items about mental healthcare but, for example, no items about workplace adaptations or visits of reintegration specialists. Therefore, we modified the iPCQ and TiCP questionnaires to enhance feasibility and usefulness. We called these modified versions the TiCP-VR and the iPCQ-VR. The aim of this study is to assess the test-retest reliability, agreement and responsiveness of the iPCQ-VR and TiCP-VR in workers with chronic musculoskeletal pain and referred to VR in the Netherlands.
Methods
The COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) checklist was applied in the design of the study [19] .
Procedures
For this study we used two study samples. The first study sample was used to perform the retest reliability and agreement analysis, the second study sample was used to perform the responsiveness analysis. Participants of the first sample were recruited from six VR centers in the Netherlands (Rijndam, MRC Doorn, Klimmendaal, Trappenberg, UMCG CvR and Heliomare). At baseline (T0), patients completed the iPCQ-VR, TiCP-VR and other web-based questionnaires at home as part of care as usual [20] . After a multidisciplinary screening, eligible patients were informed about the study by a member of the multidisciplinary screening team and written information describing the study was provided. 2 weeks after T0, respondents received the iPCQ-VR and TiCP-VR for the second time (T1). If T0 was more than 2 weeks before granted informed consent, the T0 and T1 questionnaires were sent with 2 weeks in between. If participants did not complete the T0 or T1 questionnaires within a week, they received a reminder email. If the questionnaires were not completed after this reminder, participants were phoned by the first author TB. Data of study sample 2 was derived from routinely collected data from six Dutch rehabilitation centers (Heliomare, Roessingh, Adelante, Libra, Klimmendaal, Trappenberg), all offering a multidisciplinary VR program (15-week duration) for workers with chronic musculoskeletal pain. We used baseline (T0) and discharge data (T2). The T2 questionnaires were automatically sent 14 weeks after the start of the VR program. Figure 1 shows the measurement points of samples 1 and 2.
Participants
The inclusion criteria were: (1) being of working age (18-65 years); (2) suffering from subacute (6-12 weeks) or chronic (> 12 weeks) nonspecific musculoskeletal pain such as back, neck, shoulder, widespread pain, Whiplash Associated Disorder (WAD I or II), or fibromyalgia; (3) having paid work (employed or self-employed) for at least 12 h per week; (4) having sick leave (part-time or full-time); (5) being able to complete questionnaires in Dutch; (6) having an email address; and (7) having granted informed consent. The exclusion criterion was having comorbidities that were the primary reason for sick leave, such as acute or specific medical problems, clinical depression or burnout, severe asthmatic symptoms, diagnosed chronic fatigue, and neuropathy. The Medical Ethical Committee of the Academic Medical Center, Amsterdam, the Netherlands, authorized this study and decided that a full application was not required. Participation in the study was voluntary, all participants provided informed consent and answers were processed anonymously.
Measurements

Patient Characteristics
Several demographic and clinical variables were assessed at baseline: age, gender, education, pain features (location, duration and intensity), work features (status, contract), and level of disability.
iPCQ-VR
The iPCQ-VR is a modified version of the iPCQ [11, 15, 17, 18] , and is used by six VR centers in the Netherlands. The iPCQ-VR adopted the absenteeism and presenteeism modules of the original iPCQ [17] , and two extra modules were added: working status and pain-specific sick leave. We pilottested preliminary versions within our research team and four patients pilot-tested the pre-final version of the questionnaire. All items of the iPCQ-VR and the corresponding rating scales are shown in Online Appendix 1.
TiCP-VR
The original TiC-P assesses the visits and consultation of several healthcare providers, and medication use [18] . The utilization of each healthcare provider is assessed with a yes/ no item and if patients answer 'yes', the number of visits/consultations is assessed. A recall period of 4 weeks is used in the original questionnaire, which we adopted in the TiCP-VR version. In the TiCP-VR version, we removed five items that were specific to psychiatric patients, but not for our population. Furthermore, we added pain-specific items to allow differentiation between pain-related and other healthcare utilization. Finally, we removed non pain-related medication use. This was due to feasibility reasons and it was expected that medication use other than pain-related was marginal when translated to costs. Also, it was expected that this adaptation would prevent missing data on medication use, as this was prominent in the original TiC-P validation study [18] . We pilot-tested preliminary versions within our research team and four patients pilottested the pre-final version of the questionnaire. All items of the TiCP-VR and the corresponding rating scales are shown in Online Appendix 2.
Global Perceived Effect
One global perceived effect (GPE) item ('How much did the vocational rehabilitation program change your work functioning compared to pre-treatment level?') was assessed at T2 and was used as the external criterion (anchor) in the responsiveness analysis in this study. GPE was measured with a 7-point Likert scale ranging from 1 to 7 (1; 'extremely worsened', 2; 'much worsened', 3; 'little worsened', 4; 'unchanged', 5; 'little improved', 6; and 'much improved', 7; 'completely improved').
T0
T1 T2 
Statistical Analysis
Reliability
Test-retest reliability of the continuous items of the iPCQ-VR were performed with intraclass correlation coefficient (ICC random, single, and on absolute agreement) [21] . To allow comparison with other studies, in particular the original iPCQ study by Bouwmans et al. [18] , we performed sensitivity analyses with ICC random, average, and on absolute agreement. One overall ICC of all healthcare visits/consultations of TiCP-VR together was calculated because the single continuous items were expected to be underpowered [18] .
We considered an ICC of > 0.70 sufficient for use at group level and an ICC of > 0.90 sufficient for use at individual level [22] . Reliability of dichotomous items of iPCQ-VR and TiCP-VR were studied using Cohen's kappa analyses k = Po − Pc∕1 − Pc where Po is the proportion of observed agreements and Pc is the proportion of agreements expected by chance [23] . The range of possible values of kappa is from − 1 to 1 [23] . We interpreted kappa values as follows: slight (0.00-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80) and almost perfect (0.81-1.00) [24] . The pain-specific items of the TiCP-VR were expected to be underpowered and were blended to one 2 × 2 contingency table.
Reliability of categorical variables was performed with linear weighted kappa coefficients [25, 26] .
Agreement
Agreement of continuous variables was analyzed by the standard error of measurement
, where SD is the SD of the scores from all participants, which were determined from an ANOVA analysis with the formula [ √ SStotal ∕(n − 1)] , and ICC is the retest reliability coefficient [21] . The SEM was converted into the smallest detectable changes on individual level
. This number reflects the smallest within-person change in a score that can be considered to be a real change above any measurement error within one individual. The SDC individual was converted into the SDC for a group (SDC group) by dividing the SDC individual by √n. We proposed a positive rating for agreement if the absolute measurement error (SDC individual for change within individuals and SDC group for change between groups) is smaller than the minimal important change (MIC, see responsiveness) [27, 28] . [29] . PA is known as the specific agreement on a positive rating and NA is known as the specific agreement on a negative rating [29] . All 2 × 2 contingency tables will be provided in Online Appendices 3 and 4. Categorical variables were analyzed by the percentage observed agreement.
Responsiveness
Responsiveness in this study was defined as the ability of the iPCQ-VR to detect clinically relevant changes over time [27] . We assessed the responsiveness on four continuous items: the number of sick leave days in the preceding 4 weeks (for participants with short-term sick leave at T0), the number of working hours per week (for participants with 100% sick leave at T0), the number of presenteeism days in the preceding 4 weeks and the presenteeism score (0-10) (for participants who scored 'yes' on presenteeism at T0). Various statistics were applied to calculate responsiveness [30] . Mean changes and 95% confidence intervals of mean changes were calculated. Sensitivity and specificity for change plotted by receiver operating characteristic (ROC) curve and area under the curves (AUCs) were calculated [31] . The AUC is the probability of correctly discriminating between improved and nonimproved patients. When the AUC was more than 0.70, responsiveness was considered sufficient [27] . MIC was measured by determining the optimal cut-off point (OCP). This is the point of the ROC curve where the sum of sensitivity and 1-specificity is maximal. Sensitivity and specificity of the OCP were computed. Sensitivity and specificity range from 0 to 1.00, where higher numbers reflect higher sensitivity or specificity. Because the objective of the responsiveness analysis was to differentiate between improved and unchanged samples of participants, the GPE score was dichotomized into a subgroup with GPE score "improved" (little improved, much improved and completely improved) and a subgroup with the GPE score "unchanged". The GPE group "worsened" was not included in the analyses [30] .
Stability
The ICC, kappa, and agreement analyses were performed on a stable sample that completed the questionnaire twice in similar conditions, with a 2-week interval. To perform this, we added external anchor items at T1 (external anchor item: 'In relation to question x, did something change in the preceding 2 weeks, compared to the weeks before?'). To allow comparison with other studies, results of both stable and unstable (i.e. total sample) retest samples will be reported.
We applied an online calculation tool to calculate kappa and linear weighted kappa [32] . All other analyses were performed using SPSS 23 for Windows (SPSS Inc., Chicago, USA). The demographic data of the individuals were described by means and standard deviations (SD), or interquartile range in the case of no normal distribution. The assumption of normal data distribution was visually verified using histograms and QQ-plots.
Power
Fifty patients are needed to obtain a reasonable 2 × 2 contingency table to determine the kappa and to obtain a confidence interval ranging from 0.70 to 0.90 around an ICC of 0.80 [12, 24, 27] . 50 to 99 patients are needed to obtain reasonable responsiveness scores [33] .
Results
A total of 52 participants completed the retest questionnaires (response rate retest 71%). Reasons for non-response were technical problems (n = 7), withdrawal consent (n = 3), no telephone number (n = 2), or unknown (n = 9). The retest was submitted on average 19.6 days (SD 5.8) after submission of the initial questionnaires. A sample of 223 participants completed baseline and discharge responsiveness questionnaires. Response rates of this sample were unknown. The responsiveness questionnaires were submitted on average 14.5 weeks (SD 1.0) after T0. Table 1 shows the characteristics of both study samples.
Reliability
The ICCs of the iPCQ-VR ranged from 0.52 to 0.90 ( Table 2) . Number of working hours per week scored 0.90, number of short-term sick leave days scored 0.54, presenteeism score scored 0.56, and number of presenteeism days scored 0.52. The ICC of total healthcare utilization was 0.81. Sensitivity analysis with average measures of ICC showed the following ICCs: number of working hours (0.95), presenteeism score (0.72), number of presenteeism days (0.68), number of sick leave days (0.70), and total healthcare utilization (0.89).
Cohen's kappa of the iPCQ-VR ranged from 0.42 to 0.96 (Table 2 ). In the total (both stable and unstable participants) sample, long-term pain-specific sick leave scored a kappa of 1.00 (Table 3 ). Cohen's kappa items of the healthcare utilization items of the TiCP-VR ranged from 0.11 to 1 (Table 4) . Medication use showed substantial kappa (0.78) and total pain-specific healthcare utilization showed fair kappa (0.35). Table 5 shows kappa and agreement measures of the total sample on the TiCP-VR items. Online Appendix 3 (iPCQ-VR) and Online Appendix 4 (TiCP-VR) show all 2 × 2 contingency tables of both stable and unstable (total) samples. 
Agreement
For the continuous items of the iPCQ-VR, the SEM, SDCind and SDCgrp were respectively 0.8, 2.3, 0.6 (number of working hours per week), 3.6, 10.1, 2.5 (number of sick leave days), 2.8, 7.9, 1.6 (number of presenteeism days), 0.7, 2.0, 0.4 (presenteeism score) ( Table 6 ). For the dichotomous items, observed agreement of the iPCQ-VR ranged from 72 to 98%, positive agreement ranged from 71 to 96% and negative agreement ranged from 62 to 91% (Table 2) . Observed agreement (OA) of the healthcare items of the TiCP-VR ranged from 56 to 100%, positive agreement (PA) ranged from 48 to 100%, and negative agreement (NA) ranged from 39 to 100% (Table 4) . Medication use scored OA: 89%, PA: 91%, NA: 87%. Pain-specific medication use (categorical item) scored OA: 59%. All painspecific healthcare items together scored OA: 89%, PA: 94%, NA: 40%.
Responsiveness
The AUC, MIC, sensitivity and specificity of the iPCQ-VR are presented in Table 6 and the ROC curves are shown in Fig. 2 . The AUCs ranged from 0.55 to 0.86. The number of working hours per week showed adequate responsiveness for the participants who were on 100% sick leave at baseline (AUC 0.86, MIC = − 1). Sick leave days in the preceding 4 weeks showed moderate responsiveness (AUC 0.66, MIC = 5.5). Presenteeism days in the preceding 4 weeks showed poor responsiveness (AUC 0.55, MIC = 4.5). Presenteeism score showed moderate responsiveness (AUC 0.60, MIC = − 0.5 to − 1.5). Table 7 shows the mean change scores of the iPCQ-VR.
Discussion
In this study, the retest reliability, agreement and responsiveness of two modified questionnaires on productivity loss (iPCQ-VR) and healthcare utilization (TiCP-VR) for workers on sick leave due to chronic musculoskeletal pain and referred to VR was assessed.
iPCQ-VR
The working status and number of working hours per week items scored high on retest reliability, agreement, and responsiveness. These items can be used at the group and individual levels as well as for evaluative purposes. Longterm sick leave scored sufficient retest reliability and agreement and can be used at group level. Short-term sick leave and presenteeism scored low retest reliability, agreement and responsiveness, and can therefore not be used at the group or individual level, or for evaluative purposes.
Reliability
Comparing the retest reliability of the absenteeism items of the current study with the original study [18] is complicated, because the original study used average measures ICC, 1 which results in higher ICCs. In our opinion, single measures ICC is the appropriate ICC to answer the research question on retest reliability because in clinical practice patients complete the iPCQ-VR once per measurement point (i.e. at baseline, discharge, follow-up). Furthermore, the original study measured short-term sick leave with a recall period of 2 weeks, whereas we applied 4 weeks. Finally, the original study did not select a stable group of participants. 
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In a recent systematic review, the psychometric properties of eleven work productivity questionnaires were examined [11] . Data on the retest reliability of absenteeism was available for only four questionnaires. However, we cannot compare our results with these questionnaires for several reasons: no ICC or kappa performed [34] [35] [36] , type of ICC unknown [37, 38] , or a different recall period (3 months) and calculation of kappa (absenteeism 0 vs. > 0 days) [39] .
Despite the importance of absenteeism data as a return to work outcome and as a resource for economic evaluations, the evidence on the reliability of absenteeism measures is remarkably scarce. A possible explanation for this is that in several countries researchers can obtain sick leave data from social security databases [40] , which is a feasible and reliable alternative [13] . However, such databases are not available for all countries, and another disadvantage is that the accuracy of sick leave data from electronic databases is Fig. 2 ROC curves of the iPCQ-VR. a Number of working hours per week, ROC curve of participants who were on 100% sick leave at T0 and who reported stable or improved work functioning at T2 (n = 71). b Number of sick leave days in preceding 4 weeks, ROC curve of participants who were on short-term sick leave at T0 and who reported stable or improved work functioning at T2 (n = 107). c Number of presenteeism days in preceding 4 weeks, ROC curve of participants who scored 'yes' on presenteeism at T0 and who reported stable or improved work functioning at T2 (n = 112). d Presenteeism score (0-10) of preceding 4 weeks, ROC curve of participants who scored 'yes' on presenteeism at T0 and who reported stable or improved work functioning at T2 (n = 118). ROC receiver operating characteristic, AUC area under the curve low for short recall periods (i.e. "acute" sick leave) [12, 13, 41] . Because the reliability of short term sick leave was also low in the present study, this measure warrants improvement in future studies.
The ICCs ranging from 0.52 to 0.56 of the presenteeism items of the current study are somewhat lower compared with a review on the reliability of five at work productivity loss questionnaires in patients with rheumatic diseases, with single measures ICCs ranging from 0.59 to 0.78 (n = 62-65) [10] . The higher ICCs of other studies can be explained by the low power (n = 23) and longer recall period (four weeks) of the present study. A power of ≥ 50 and a recall period of 1 week is advocated [12] .
Agreement
The observed agreement of the current study was somewhat lower compared with the original study (short-term sick leave: 72 vs. 87%, long-term sick leave: 88 vs. 93%, and presenteeism: 74 vs. 81%) [18] . This difference can be explained through a difference in power (n = 50 vs. n = 79). Unfortunately, the original study did not calculate the positive and/or negative agreement. There is one study known which also calculated observed agreement [39] , but comparison with this study is not possible due to a different calculation of kappa (0 vs. > 0 h of absenteeism, presenteeism). As there are currently no cut-off scores available for the interpretation of positive and negative agreement, the information from the 2 × 2 contingency tables (Online Appendix 3) can be used by the reader to judge the uptake of a questionnaire or a particular item.
Responsiveness
The responsiveness analyses showed that a minimal important change of ≥ 1 working hours per week at discharge of VR can be used for evaluative purposes for patients who are on full sick leave at baseline. A minimal important change of 5.5 sick leave days per month can be considered for evaluative purposes for patients who are on full sick leave at baseline. However, this warrants caution because the moderate AUC value of 0.66 is below the adequate level of 0.7.
The number of presenteeism days and the presenteeism score cannot be used for evaluative purposes because the AUCs were too low (0.55 and 0.60). One study assessed the responsiveness of five presenteeism scales (ranging from 0 to 10 or 1-7) [14] . In this study, ROCs and AUCs were assessed (and no MICs). The AUCs in this study ranged from 0.52 to 0.66, which is similar to that of the current study.
TiCP-VR
The sum of all healthcare visits of the TiCP-VR showed sufficient retest reliability and agreement, and can be used at group level. However, the single healthcare items of the TiCP-VR showed low kappa values and moderate agreement, which can be explained by uneven distributions of the 2 × 2 contingency tables (Online Appendix 4). This negatively affects the kappa and agreement values [23] . Furthermore, of four healthcare items (stay in a healthcare setting, social worker, insurance physician, home care) it was not possible to calculate kappa and agreement measures as none of the participants used these services. These items may be deleted to increase feasibility.
Medication use showed substantial retest reliability and adequate agreement. This item can be used at group level. In contrast, pain-specific medication use scored poor retest reliability and agreement, and this item cannot be used at group level and needs to be refined. Unfortunately, due to a technical error we were not able to assess the dosage, frequency and name of the consumed pain medications. The observed agreement of the current study is in line with the observed agreement from the original study [18] . Comparison on retest reliability (ICC values) with the original study is not possible as they used a different type of ICC.
Strengths and Limitations
A strength of this study is that we included a sample of patients with chronic musculoskeletal pain who were referred to six VR centers in the Netherlands. This increases the clinical utility of this study. Second, we have extensively investigated both PROMS and we provided all 2 × 2 contingency tables (Online Appendices 3, 4), as recommended [29] .
Our results should be generalized cautiously as our study has some limitations that must be addressed. First, an inclusion criteria for this study was that participants should be on sick leave (part-time or full-time) at baseline. However, 14% of study sample one and 8.5% of study sample two were not at sick leave at baseline but full-time at work. This has resulted in lower samples for the performed analyses, which probably negatively affected the results on sick leave and presenteeism. Second, we applied anchor items at measurement 2 to detect stable and unstable (i.e. changed) samples of participants. For working status and the number of hours working per week, this resulted in better results on retest reliability in the stable group of participants. However, for the other items of the iPCQ-VR, such as short-and longterm sick leave and presenteeism, the results remained the same. Remarkably, the healthcare items of the TiCP-VR showed in general lower retest reliability (lower kappa values) in the stable sample compared with the unstable sample. Therefore, the anchor items applied in this study warrant refinement.
Third, we assessed presenteeism with a time interval of 2 weeks. This is in line with similar studies [10] . Presenteeism may be unstable; it can fluctuate between days and weeks. Sim et al. [23] stated that for the time interval in retest reliability studies 'the stability of the attribute being rated is crucial to the period between repeated ratings'. We advise using a shorter time interval (for example 2 days) with control for stability to increase retest reliability in future studies.
The fourth and final limitation is the second measurement point in the responsiveness analysis (Fig. 1) . Due to feasibility/technical reasons, patients received these questionnaires 14-weeks after the start of their 15-week VR program. In clinical practice, this is 1 week before the real discharge date and in some patients, this might even be worse if they were on holiday during the intervention period or had an extension of their training period. We suppose that this flaw yields an underestimation on the responsiveness measures in this study, because when people are in rehabilitation they cannot be at work.
Clinical Recommendations
We recommend using the working status and number of working hours per week items of the iPCQ-VR to provide an estimation of short-term sick leave, which is in line with the majority of the return to work intervention studies, which use an estimate of lost time from work as their primary RTW outcome [42, 43] . A minimal important change of ≥ 1 working hours per week can be used for evaluative purposes for patients who are on full sick leave at baseline. Furthermore, a minimal important change of 5.5 sick leave days per month can be considered for patients who are on full sick leave at baseline. However, this warrants caution due to the moderate AUC of 0.66. The items of the iPCQ-VR should not be used for the assessment of presenteeism.
The sum of all healthcare utilization items of the TiCP-VR can be used at group level, but the single items needs further investigation. The generic item on medication use can be used at group level, but the pain-specific medication use item warrants improvement.
Conclusion
The iPCQ-VR showed good measurement properties on working status, number of hours working per week and long-term sick leave, and low measurement properties on short-term sick leave and presenteeism. The TiCP-VR showed adequate reliability on total healthcare utilization and medication use, but showed low measurement properties on the single healthcare utilization items.
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